Food and nutrition security remain Africa's most fundamental challenge for human welfare and economic growth. In this study, recent survey data from Osun State, Nigeria, was used to examine the effect of food expenditure on farming households' welfare in Nigeria. Logistic and OLS regression models were the analytical tools used. Food Insecurity Gap (FIG) and Squared Food Insecurity Gap (SFIG) were used to capture the severity of food insecurity among the households. The results showed that, all households sampled consume rice, beans, vegetable, fish and oil as basic food items, while only 32% of them consume potatoes. The regression results showed that the household size, per capita income, dependency ratio and age were the highly significant factors influencing food expenditure. However, the coping strategy that was mostly adopted by the farmers in the study area was to cut down on the numbers of food items consumed. Therefore, it was recommended that farm mechanization should be encouraged for optimal land use and productivity. In all, promoting agricultural policies with appropriate price incentives that focus on intensification, diversification and resource-stabilizing innovations will create more wealth for all categories of farming households and this in turn will ensure food security, especially in an era of economic deregulation.
INTRODUCTION
In Africa, far too many people on the continent are unable to acquire and effectively utilize at all times the food they need for a healthy life. This is because of low food availability and profound poverty with about 200 million people on the continent undernourished, and their numbers have increased by almost 20% since the early 1990s (Benson, 2004) . Food insecurity has emerged as a major problem facing developing countries. Despite a reduction in the global prevalence of malnutrition from 20% in 1990-1992 to 16% in 2010 , an estimate of 795 million people in the world still does not have enough food to lead a healthy and active life. Of these people, 12.9% lives in developing countries with vast majority in sub-Saharan Africa, including Nigeria (Akanbiemu et al., 2016) .
Food security refers to the condition in which all people, at all times, have physical, social, and economic access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life (FAO/WHO,1992; FAO,1996) .
There are four dimensions to this: 1) availability of sufficient amount of food, which is a function of food production; 2) stability of supply over time, which depends on the ability to preserve/store produced food and supplement available food through imports if necessary; 3) access to the available food, which depends on income levels and its distribution and 4) food utilization, which encompasses procurement, ingestion and digestion, all of which are dependent on nutritional quality, education and health (Tollens, 2000) . However, notwithstanding the many policies, programs, and investments by various local and international agencies operating in the country, food security and the nutrition situation are worsening (FEWSNET, 2007) . Inconsistent food security results in inadequate dietary intake, which leads to malnutrition. Malnutrition is the most serious consequence of food insecurity. Adult malnutrition results in a lower productivity on farms and in the labour market. In women, it also results in foetal malnutrition and low birth weights. Foetal and infant under nutrition leads to lower cognitive development and poor schooling performance. For school-age children, nutritional deficiencies are responsible in part for poor school enrolment, absenteeism, early dropout, and poor classroom performance with consequent losses in productivity during adulthood (Akinyele, 2009 ). Food insecurity may motivate participation in armed civil conflict at the individual level. It can also be a source of grievances and motivate individual participation in rebellion in some instances (Hendrix and Brinkam, 2012) . According to Eme et al. (2014) , the primary cause of food insecurity in developing countries is the inability of people to gain access to food due to widespread poverty and unemployment. This also inhibits purchasing power and prevents assured access to food supplies.
However, the problem of food insecurity, especially during the hungry period among rural households in Nigeria, is long standing (Obamiro et al., 2005) . This is because after harvesting most rural households are food secure, as they have enough food from their own production. However, owing to inadequate processing and storage facilities, they usually end up selling their excess produce at low prices during the harvesting period. Most times, they rely on market purchases, since they do not have enough to subsist on the year round. This leads to inconsistent food availability, thus contributing to food insecurity during the period (Adepoju and Adejare, 2013) . Achievement of food security in any country is typically an insurance against hunger and malnutrition, both of which hinder economic development (Davies, 2009 ).
Many of the available studies have analyzed and shown the welfare implications of food prices on urban households, with only few of them focused on rural and farming households. Such studies include Nguyen (2010) analyzed food expenditure patterns of the households in Vietnam, Campbell et al. (2010) for Bangladesh, Shimeles and Delelegn (2013) for Ethiopia. However, these studies are lacking in Nigeria. This study therefore fills the gap by focusing on the food expenditure effects on farming household welfare, income and expenditure pattern in Nigeria.
MATERIALS AND METHODS

Study area
Osun state was carved out of the Old Oyo State in 1991. It is located in the southwestern part of Nigeria, covers a land area of approximately 14,875 km 2 . In terms of location, Osun State lies between longitude 0400'E and 05 05' and latitude 05 558" and 08 07" (NPC, 2006) .
The mean annual rainfall varies from 231.75 cm in the southern part to 206 cm in Osun State, and highest rainfall is usually recorded in the months of July and August. Mean maximum ambient temperature values range between 33.84°C in February and 28.8°C in August, while mean minimum temperatures range between 25.18°C in March and 23.0°C in August. Higher temperatures are recorded at the peak of the dry season, between November and May, while lower temperatures are recorded in the rainy season. Relative humidity is usually in excess of 70%, especially during the peak of the wet season. Highest values of 78% occur in June to October and the lowest value of 57% was recorded in February.
Sampling technique
A three stage sampling technique was used to select the sample of households for this study. In stage 1, 10 rural local government areas were randomly selected out of the 30 local government areas in Osun State. In stage 2, two villages were selected from each of the 10 local government areas and in stage three, 12 households were randomly selected from each of the villages, making a total of 240 questionnaires administered, but only 222 had adequate information fit for analysis.
The primary data used for this study was collected through the use of interview schedule method. Information was collected on the socio-economic characteristics of rural households, sources of livelihood available to households, household total monthly income, expenditure of rural households, household food intake data, household characteristics, data on food prices for two months were collected. Also, data were collected on all types of food consumed by households, foods consumed from their own farms or gardens, and foods received in kind.
Analytical technique
Descriptive statistics, which include frequency table and percentages, were used to analyse socioeconomic characteristics of the respondents, the proportion of households' total income spent on food and non-food items. The logistic regression model was used to analyze the determinants of food security among the households, as well as the effect of food expenditures on households' welfare. It is commonly applied to dichotomous dependent variables (Heck, 2012) . Food Insecurity Gap (FIG) and Squared Food Insecurity Gap (SFIG) were used to capture the severity of food security and insecurity status of the households, as used by Maharjan and Chhetri (2006) . Food security status was calculated based on calorie requirement according to gender and age of household members, as recommended by FAO (2005) .
Logistic regression model
To identify the determinants of households' food consumption expenditure, the model is specified explicitly as:
where, Y = household monthly food expenditure; X 1 = gender of household head (1, if male and 0, if female); X 2 = access to credit; X 3 = Years of schooling; X 4 = distance to market; X 5 = household size; X 6 = monthly household income (naira); X 7 = dependency ratio; X 8 = age of household head (years); e = error term; α = constant; β = parameter coefficient to be estimated.
Measuring food security
To measure household food security, a food security index was constructed, this involves two steps: identification and aggregation. Identification is the process of defining a minimum level of nutrition necessary to maintain healthy living the "food security line" for the population under the study, below which households are classified as foodinsecure. Aggregation, on the other hand, derived food security statistics for the households (Olayemi, 1998) . Daily per capita calorie consumption was estimated by dividing the estimated daily calorie supply to the household by the household size adjusted for adult equivalence using the equivalent male adult scale weights, while household calorie availability was estimated using food nutrient composition. A daily recommended level of 2500 kcal per capita per day was adopted as the food security line for the study (FAO, 2005) . In line with this, any household whose per calorie intake is found to be equal or greater than their demands was regarded as food secured, while household experiencing a deficit was regarded as food insecured.
To assess the effect of food expenditure on households' food security status, the logistic model in its implicit form is stated as:
where, Y (dependent variable) = food security indicator (FSI) of farming households.
The food security indicator (FSI) was measured in such a way that a food secured household takes the value of 1, while food insecure household takes 0.
X 1 = gender of household head (male = 1, female = 0); X 2 = age of household head (years); X 3 = year of schooling; X 4 = adjusted household size; X 5 = dependency ratio; X 6 = farm experience; X 7 = food expenditures (naira); X 8 = access to credit (1= yes, 0 otherwise); U = disturbance term. Table 1 revealed that about 98% of sampled farming household head were male headed and 2% were female headed. Their average age was 57 years and 90.4% of the respondents were above 40 years of age. The marital status indicates 91% of the sampled respondents were married. The educational level of the respondents also indicates that 4.5% of them were non-formal, while about 95.5% had formal education ranging from primary to university degree.
RESULTS AND DISCUSSION
Sample characteristics
About 46% of the respondents had trading as their secondary occupation, 16.7% fishing and 20.7% craft and artisan among others. The modal household size of the respondent is between 3 and 4 persons, which is about 48%, while only 9% of the respondents have household size of more than 5 in adult male equivalent.
About 83% of the respondents have not more than one dependent, while 6.3% of the respondents have at least three dependents. 52.7% of the respondents have land size of less than 3 ha, with at least 93% of the respondent spends more than ₦10,000 monthly on food to augment own production ($1= ₦360.7).
Majority of the respondent (30.6%) have asset base less than ₦10,000 monetary value. For the welfare characteristics of households, 24.3% of the respondents are food insecure, while about 87% of them can be categorized as non-poor using the recommended security line of 2,500 Kcal/AE/day (FAO, 2005) . Table 2 shows that all household in the study area consume rice, beans, vegetable, fish and oil, as basic food items, while only 32% of them consume potatoes in the study area.
Analysis of the basic food items consumed by farming households
Analysis of households' monthly expenditure on the different food items showed that farmers in the study area spend the larger proportion of their monthly food expense on meat, rice and vegetables.
This may be attributed to the fact that majority of the farmers in the study area do not plant vegetables and only very few keep livestock for consumption.
On the other hand, households in the study area spend the lesser proportion of their monthly food expenses on potatoes, fruits and maize. This may be attributed to the fact that majority of the farmers cultivate maize and potatoes in the study area. 
Analysis of household welfare indices disaggregated by per capita income
Factors determining households' food expenditure
The regression result in Table 4 shows that the household size, per capita income, dependency ratio and age were highly significant factors influencing the food expenditure in the study area. They were all positively significant at 1% and 10%. The coefficient of household size (adult equivalent) is significant at 1% level and positively related indicating that the higher the household size, the higher the expenditure on food. The coefficient of per capita income was also positively significant at 1%, this means the more the number of people depending on the household head the more his expenditure on food, other things being equal. Finally, it was also discovered that as the age of household head increases, the household's expenditure on food also increases.
This can be attributed to the fact that, as the household head gets older, his choice of food changes which can result in additional expenses.
Effect of food expenditure on food security status
The logistic regression result in Table 5 shows the effect of food expenditure on the food security status of households in the study area. Food expenditure was positively significant at 5%, this means that as food expenditure increases, there was higher probability that the household will be food secured. Therefore, it can be seen that food expenditure affects food security of the farming household. It also shows that the household size and experience in farming were highly significant at 1%. The household size (adult equivalent) was negatively significant indicating that the higher the household size, the lower the likelihood of the household being food secured. The coefficient of farming experience was positively significant at 1%. This also means the more experienced the household is in farming, the higher the likelihood of being food secured. Coping strategies adopted by households As shown in Fig. 1 , the coping strategy that is mostly adopted by the farmers in the study area is strategy 1, which is to cut down the numbers of food items consumed. So, as to cope with their shortage in income, the farmers tend to reduce the number of food items they purchase. This is followed by strategy 12 (consumption of less expensive food). Aside cutting down the quantity, they also watch the price of goods they go for. Thus, they tend to purchase food items of lower prices, which can also mean lower quality. Also, their carbohydrate intake will also increase, since other classes of food items tend to be more expensive than that of carbohydrate. So, in light of going for a cheaper set of food items, they purchase more of carbohydrate. The least adopted strategy is strategy 13 (skip a whole day without eating).
Strategy 1 
CONCLUSION
Food security analysis showed that 76% of the households were food secured, while 24% were food insecure. It was also observed that households that expend more on food has higher income and therefore tend to be more food secure. Also, it was discovered that household food security decreases with increasing household size. Higher prices of the food commodities not produced by the farmers increase their food expenditure, which in turn affects their food security status, except for those who took measures to cushion the effect. Based on the findings, it was recommended that more rural financial and agricultural extension services are needed; these will improve the conditions needed for increased productivity and capital accumulation.
Also, promoting agricultural policies with appropriate price incentives that focus on intensification; diversification and resource-stabilizing innovations will create more wealth for all categories of farming households. This in turn will ensure food security, especially in an era of economic deregulation, such as that in the present Nigeria. , F. (2000) . Food security:
incidence and causes of food insecurity among vulnerable groups and coping strategies. In CTA (2000) Food Insecurity in ACP Countries, Proceedings of a CTA Seminar, pp. 27-50.
